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(54) LASER SURGICAL INSTRUMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To change light intensity distribution at 
irradiation position to desired state by making it possible to variably set the 
light intensity distribution in the spot of laser beam for treatment that is 
irradiated to a treatment part. 

SOLUTION: A laser beam for treatment 4 and a laser beam for sighting 5 
are guided with optical fiber 8 and a laser beam emitted from the optical 
fiber 8 is paralleled with the first lens group 9. The second lens group 10. 
which is movable along optic axis, is set and the laser beam is focused to 
the treatment part with the third lens group 1 1. A variable setting means for 
light intensity distribution 13 sets a changing motor for light intensity 
distribution 1 5 of its rotation axis to be paralleled with the optic axis of 
delivery optical system 6 and fixes a circular filter support disc 1 6 on the 
rotation axis of changing motor for light intensity distribution 15. The filter 
support disc 16 is set to be adjacent to the emitting end of optical fiber 8 
toVdtate. The floodlighting window is set by drilling at the divided position 
required on the same circumference for the filter support disc 16. The light 
intensity distribution changing filter, which has different property, on the 
floodlighting window. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Laser surgery equipment characterized by enabling an adjustable setup of optical intensity distribution in a laser beam 
spot for a therapy irradiated by therapy part in laser surgery equipment which made laser the light source. 
[Claim 2] Laser surgery equipment of claim 1 in which the appearance [ to which a core becomes strong to a periphery ] 
adjustable is possible as for optical intensity distribution in a spot. 

[Claim 3] Laser surgery equipment of claim 1 in which the appearance [ to which a periphery becomes strong to a core ] 
adjustable is possible as for optical intensity distribution in a spot. 

[Claim 4] Laser surgery equipment of claim 1 which made possible the step adjustable of optical intensity distribution in a spot. 
[Claim 5] Laser surgery equipment of claim 1 which made possible continuously adjustable [ of optical intensity distribution in a 
spot ]. 

[Claim 6] Laser surgery equipment of claim 1 which enabled independently modification of a diameter of an exposure spot with 
modification of optical intensity distribution. 

[Claim 7] Laser surgery equipment of claim 1 which arranged an optical intensity-distribution adjustable means in delivery optical 
system of a laser beam for a therapy. 

[Claim 8] Laser surgery equipment of claim 7 this whose filter an optical intensity-distribution modification filter with which an 
optical intensity-distribution adjustable means can change a part of optical reinforcement of the flux of light at least is provided, 
and is a light filter of a permeability change mold. 

[Claim 9] Laser surgery equipment of claim 7 this whose filter an optical intensity-distribution modification filter with which an 
optical intensity-distribution adjustable means can change a part of optical reinforcement of the flux of light at least is provided, 
and is a protection-from- light filter of a permeability change mold. 

[Claim 10] Laser surgery equipment of claim 8 which changes an optical intensity-distribution modification filter located on an 
optical axis by two or more optical intensity-distribution modification filters with which permeability differs being prepared in the 
filter maintenance board, and moving this filter maintenance board, or claim 9. 

[Claim 11] Laser surgery equipment of claim 8 made movable along an optical-axis top while arranging an optical intensity- 
distribution modification filter on an optical axis, or claim 9. 

[Claim 12] Laser surgery equipment of claim 8 which arranged an optical intensity -distribution modification filter in said laser light 
source on delivery optical system, and a location [ **** ], or claim 9. 

[Claim 13] Laser surgery equipment of claim 8 which arranged an optical intensity-distribution modification filter in a location 
which is not conjugate [ on delivery optical system / said / laser light source and conjugate ], or claim 9. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the medical laser surgery equipment which carried out 
the light guide of the laser beam, and enabled an adjustable setup of the optical intensity distribution in a laser spot especially 
about the medical laser surgery equipment which irradiates the affected part and is treated. 
[0002] 

[Description of the Prior Art] In recent years, using the high energy density of a laser beam, the photocoagulation of a therapy 
part, removal, incision, etc. can be performed by non-contact, and laser surgery equipment has spread as an operation without 
prevention of bleeding and bacterial contamination. 

[0003] Although the light guide of the laser beam is generally carried out via an optical fiber and delivery optical system and a 
therapy part is irradiated when laser surgery equipment is used as photocoagulator for ophthalmology, there are some which are 
shown in drawing 9 as delivery optical system of a laser beam. One in drawing 9 is a dichroic mirror, and counter this dichroic 
mirror 1 and the laser oscillation machine 2 for a therapy and the laser oscillation machine 3 for collimation are arranged. The 
laser beam 4 for a therapy emitted from said laser oscillation machine 2 for a therapy penetrates said dichroic mirror 1, and is 
irradiated by the therapy part according to the delivery optical system 6. The laser beam 5 for collimation emitted from said laser 
oscillation machine 3 for collimation is irradiated to a therapy part by the account delivery optical system 6 of back to front 
reflected with said dichroic mirror 1: 

[0004] The condenser lens 7 with which said delivery optical system 6 makes an optical fiber incidence edge condense said laser 
beam 4 for a therapy, and the laser beam 5 for collimation, The optical fiber 8 to which the laser beam 4 for a therapy and the 
laser beam 5 for collimation are led to near the therapy part. It consists of 3rd lens group 1 1 grades for making the 1st lens group 
9 which makes a parallel ray the laser beam injected from this optical fiber 8. the 2nd lens group 10 which changes the focus 
location of a laser beam, and a laser beam focus. 

[0005] In the above-mentioned delivery optical system, a therapy part is pinpointed by the laser beam 5 for collimation irradiated 
from said laser oscillation machine 3 for collimation, and the heat energy of the high density in which a therapy part is irradiated 
and the laser beam 4 for a therapy has the laser oscillation machine 2 for a therapy to the laser beam 4 for a therapy performs 
the photocoagulation of a therapy part, or incision in the place which pinpointing of a therapy part completed. By moving said 2nd 
lens group 10 in the direction of an optical axis, modification of the diameter of a laser beam spot in an exposure location can be 
performed. 

[0006] In the above-mentioned conventional laser surgery equipment, there are two kinds, a par focal (parfocal) type and a 
defocusing (****** carrying out) type, according to the focus condition of the laser beam 4 for a therapy, the mode, i.e., the 
therapy part, of an exposure of the laser beam 4 for a therapy. 

[0007] When a par focal type uses step index optical fiber, the injection edge and the therapy part serve as physical relationship 
[ **** ] optically, and the optical intensity distribution (an edge being sharp optical distribution abbreviation uniform rectangle 
configuration) of fiber near-field are transmitted to a therapy part as it is. 

[0008] On the other hand, a defocusing type does not have a fiber injection edge in a therapy part and physical relationship 
[ **** ] t a nd by the therapy part, its edge is not sharp and it serves as optical intensity distribution with a strong core. 
[0009] In the iridotomy which is made good [ the optical distribution of a rectangle configuration with a sharp edge, or optical 
intensity distribution with the low reinforcement of a core ] for the therapy of the photocoagulation on a retina, and is performed 
by operation of glaucoma, optical intensity distribution with the high output of a core are made good. 
[0010] 

[Problem(s) to be Solved by the Invention] Although it may be used by the case where the photocoagulator for ophthalmology 
mainly performs the photocoagulation with a retina disease, and incision of the iris, there is no function to change the optical 
intensity distribution of the laser beam for a therapy in a therapy part in the conventional photocoagulator for ophthalmology, par 
focal type laser surgery equipment is suitable when treating the photocoagulation with a retina disease, and defocusing type laser 
surgery equipment had that it is suitable when cutting the iris open, etc. and merits and demerits. 

[0011] This invention offers the laser surgery equipment which can change the optical intensity distribution in an exposure 

location into a desired condition in view of this actual condition. 

[0012] 

[Means for Solving the Problem] This invention relates to laser surgery equipment whose adjustable setup of optical intensity 
distribution in a laser beam spot for a therapy irradiated by therapy part was enabled in laser surgery equipment which made laser 
the light source. Moreover, optical intensity distribution in a spot start laser surgery equipment in which the appearance 
adjustable which becomes strong is possible as for a core to a periphery. Moreover, optical intensity distribution in a spot start 
laser surgery equipment in which the appearance adjustable which becomes strong is possible as for a periphery to a core. 
Moreover, laser surgery equipment which made possible the step adjustable of optical intensity distribution in a spot is started. 
Moreover, laser surgery equipment which made possible continuously adjustable [ of optical intensity distribution in a spot ] is 
started. Laser surgery equipment which enabled independently modification of a diameter of an exposure spot with modification 
of **** intensity distribution is started. Moreover, laser surgery equipment which arranged an optical intensity-distribution 
adjustable means in delivery optical system of a laser beam for a therapy is started. An optical intensity-distribution modification 
filter with which a **** intensity-distribution adjustable means can change a part of optical reinforcement of the flux of light at 
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least is provided. Laser surgery equipment this whose filter is a light filter of a permeability change mold is started. An optical 
intensity-distribution modification filter with which a **** intensity-distribution adjustable means can change a part of optical 
reinforcement of the flux of light at least is provided. Laser surgery equipment this whose filter is a protect ion -from -light filter of 
a permeability change mold is started. 
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[Drawing 5] 
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